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El Segundo Site Characteristics 
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Pilot update cycle — incremental integration 

Check out sources from Librarian 

Fetch consistent version of Pilot for 
testing 

- Update and test sources 

- Fetch latest version, rebind, retest 

Check out Pilot. lock ^ for exclusive right 
to update <WPilot> 

Fetch latest version, rebind, retest 
again 



Check in sources and new objects 
Check in Pilot. lock 



Testing During Development 



Pilot Test Package (current ^ 1 5,000 lines) 
'^two dozen specific tests and exercisers. 

must run successfully before checking In 
changes to WPilot. 

random nunnber exercisers run overnight / 
over weekend. 



CoPilot (37,00aiines) 
a real client of Pilot. 

used for (nearly) all debugging of Core 
Software. 

must run reliably enough to support 
implementors at all times. 



Othello .'- 

used! extensively' du ring iiBpileFBen^tefloiii^. 

exercises various files system* funetibnis 



Resources / Constraints for development Pilot 

and Core Software 

- 60-80 hours /day of availability of final 
hardware configuration. 

- Final configuration must be proven 
operational six weeks before entry to System 
Test. 

- For mandatory devices at least six instances 
required for development of proven 
configuration. 

- Duplicate / Triplicate configurations are 
essential (i.e., exactly alike). 



System Test Clients 

need at least as much hardware resomrces as 
developers. 



lmpl:ei!i»i6Biitation Loop 



Plan 

Design 

Interface 
implementation 
Unit Test 
Debugging 
Integration 

System^Test 

Release 



System Test 



Preparation 
Entry 

System Test 

Roles 
Developers 
Clients 

Change Requests 

Schedule 



-rtft&^at«Kt<d->iU3gn9aaiaawg»gor«6»^/taj'^«4g«M ^ 



CheckltfkS Checkin&out ! Checkin&Exats! Checkout! . Exdneiinol^ Defaults! 
UseQt >te)»t!t Huwber: |3034 feet! Put! File: | 



Number :r S064i Originator: Morrison 
Syste«»r -JP^iiToit} Subsystem: |Pnot} 
Status: iOpemi> Ini/By: 

Asslgnedl Ten: Docuraentatloifi Attn: 



Date: 3-Dec-79 17:49:89 
Verslowfr 3.0g / 
Priority? -{fttosa1ute1y> 
Difficulty: {Easy} 



Subject: Ito€::Spdce.ForceOut[Spac^»virtua1Hewory] raises Old Kuraber: 

nlmpldnepted \ . . -^ - v^^S-a.. '-"J'f^ 

Disposition: Let us docuwent this as a llMitation now, but ve should Make 

this do the right thing In the long run. (I.e., don't close 

this AR until the system is fixed). HCL 12/6/79 [Knuts©n, 12 
- /!«] L1»1tat1on docuMented. 



Modules: 



Hardware: 88 Teak D8 



Description:. Calling Space. Force0ut[8poce.virtualMe«ory} raises the privat 
e signal Uniwplenented froM Pilot. Paul McJones says that th 
is occurs whenever ForceOut is applied to a space that is pin 
ned Into real i»e»ory; and VM and MDS contain pinned subspace 

This operation should either be allowed or docunented as a 11 
fti-1tdt1on» , ' • .- . ^>£^*:-:;-" 

Test Case: ---" 'jJ^:P>- \£®r 

iBoact; -fModteratgl Edit-&v; Knut:gcn Edit-Date: i4-Dec-79 i^ rgares 
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3200 
3203 
3205 
3208 
3207 
32U 
3227 
3252 
2738 
J395 
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CoPilot doesn't use existing defs beds. 

IStringTooLong on Trace All Entries. 

Uncaught signal 13601B (In Traps) from CoPllOt 

Doc: CoPilot Signal 136018 not listed In CoP110t>$l9n§1$, 

Userscreen command failed 

Uncaught Signal 40205B in OebugContest 

Unbundle DCS and Product CoRunon Softw^rg 

Missing Pup Defs 

Inability to boot from 3100 when AUo^ftStil?^ Qot c9Dtl9yous 

Option to run Mectjanic 

Diagnostics 

Re-vl5lt RS232C buffer Strategy 

All processes go to sleep with intSPPuptJ Cff 

UTLF mouse cursor splotch 

Infinite loop in EtherNet Microcode 

OUTPUT microinstructions 

Display bounces 

DO Keyboard noise 

Overflow in Indexed pair long 1nstruetion$ 

Initialize doesn't ignore device modifier bllf 

Bad Device ID on Empty Slot 

Detecting missing synch byte on SA4000 

LP Instruction may fail If MDS # 

The previous version of microcode doesn't wori;, 

Fault handler Tl7Restore doesn't reload Result 

Ethernet sending 

Implement UTVFC microcode 

Othello messages need fixing 

Othello does not respond to lost eoi)S9Cl1oo 

Othello vs. "Acess denied" 

Othello hangs (repeatlbly) during FetcU- 

DPI offline reported as "Not Pilot Vfilyms" 

reducing typing 

Creating Physical volume fregysntly fills %^s tint tloe, . 

First fetch after cresting gl5v§ig§i yJliUW ftSflgs up» 

fetch fells inunsdletsly aftsp |r|§l«5J 195)11} volume. 

Othello bug 

The "Utesf Othello print? §o 9ld Ysr§l9jj QumbiP. 

Online Opl •-> ErPor[o9!}P1l5tPhy§lc{i1Y.c.l3 jjigii Qpl not ready 

Othello hung while fetcbing S .!2S5.f 11)1/ 

Othello Got Lost 

Othello Got Lost *2 

Double disk Alto systea Id tbs DJ7 

Othello bugs 

Pup Echo User 

Othello's Fetch fails for neo-boot f11§s 

Glossary of FS 

Upgrade Filter and Database iSosuisentetlon 



System Test Schedule 
a mJ Release 

II ■» Update, Documentation release 
2—4 I Build 



3 — 



4 »» 



Documentation frozen 

Update . 

I Build 



Build 



6 mmi Entry to System Test; Ctiangei summary 

Defs frozen 
3 mJ Defscheckin 
9 omJ Microcode frozen 

Weell 7 Janunryi79i 



Soflwave lidease Dcscripiion 
Name ofFnxluct: Pilot: The OIS Control Projiram 



Version Number: 3.0 l>ate: December t7.. 1 979^ ' 

Brief licscripiion: Operating system and support sottwaret for* OIS' development. 

Basic DocumentaUon Package: riris/lsisKPilot>Poc>Pik>tG0ipress> ■■ 

Changes to Using Frograms Required? Yes ■'■ X ''■" "'■"; Nog ' 

- Chatwaea Described In: nris/lsis1<Ptlot>DocX^tiai>QeSummarv.mennot 

Changies to Oj^esating Proccduies Required? Yes X Not__ ' ' " - 



' Cbanaest Described In: flris/teisKP»IOt>Doc>HowTotJsePi lot memo ' 

Dc»gn Docuincnfctlton: " .' 

Pilot: The CIS ControJ Pronram Functional Si)e€lficatlog»> Version 2.2 
(October 1978): Pilot: The OIS Control Proflram Desigm Specification. 
Version 1.1 (March 1978): [lris/lsisKP}lot>Doc>ChangeSmnnmaifv.memo. 

Summary OfTcsting Pkoeedure: 

- Test Vhn l>cscripik>n: six week system test by client programmers from Star 
and Tor projects: direct testing by Core Systems Test and Support 

- Number of Rcgressuon Tests Run: four (CoPilot. Othello. Talo. TestPackage) 

- Products Tested Wiih New Release: Star and Tor 

Number of Problem Re])Ofis Fixed: 420 



Number of Known-Probfems-Not FUcd: 1391^ 



Size of Product: Stooite iinca ^.304 Bytes Oi» Disk 350.700 (Alto) 591.100 (Pilot) 

DcscribcHowtoOblaiwACopyoflhcSoftwarcProdUcC: .•;';?> '\ 

See: [lr5s/feisKP»tol>Doc>R'eliBase.memo> & HowToUsePilot.memo. 

Special Configuratfoni RcstFiKtions: E)0!wlth'^192K' memory, Shog a rt SA-4000 & RDC. 
lUTFP display comtrelter & UJTL F Display, Ethernet. RS232C connections. 

Model 31 Disk & IRPC. (see [tr}s/lsisKPilot>Doc>Retease.meiT>o)( 

Program Author(s): H. Lauer (manag;eF)\, M Artibee.P. Bishop. S. Bishop. Y. Dalai. 
B. Danielson. J. FrarxJeeo. A. Freier.. li. Garlicky R. Gobbel. F. Howard. T. 
Horslev. R. Johnssoo, C> Jose; P. Karltom E>. Knutsen. B. Ladner. P. 
McJones. H. Murray. D, Rediellt J. Sandman.. V. Schwartz. J. White. J. Wick 

Approved: Manager Cost Center Manager 



Test Results 



Sources of Change Requests (ARs) 



Core 
Software 



Product 
Software 



Developers 



AInha Users/Client Testers 



Software Testers 



30 35 

10 5 

3 3 



Change Requests Submitted 
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Amargosa- -- 
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37 
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Dandelion Diagnostic 
3pecs & Releases 
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= event 

completion date 

= activity 



Workstation Design: 

BG = Bob Garner 

DC - DooCharnlcy 

PJ = Pitts Jarvis 

PO s PatOlmstead 

RO = Roy O0US 



Mesa: 

JS ^ Jim Sandman 

RJ s Richard Johnsson 

Pilot: 

fH = Forrest Hov/ard 

Bl = Bobl.odnef 



Star Integration: 



Diagnostics: 



(t> Banc but:ertonr>achine 
pfim.iive n>a::hine control 



Ft?o>:* g-? ^rris]<Dtsco>Doc>PreUmSched.press 



JG a Jim Goylon 


RM a Roy Ma^don 


tf>I K LoRoy Nol&on 


TC » Tom Clark 


image Software: 


Data Management: 


CL = CharHoLevy 


PB » Pelor lMsh0p 


SK = StovoKwok 




CP 5 Claude Pany 


** 



Mesa Systems 

March 1979 



Project People Modules Source Object 

K lines K bytes 



Mesa 5.0 
Tools 4.1 
Desktop 

Oak v: 
Star 7.1 



Teak 



20 
30 



27 



293 
76 
134 
390 
297 
420 



100 
26 
42 
48 
55 

129 



366 



:K- 



1 



175 
211 
154 



508 



Pioneer, Xenia, Laurel, Juniper, Express, etc. 



Teak Statistics 
Summary 

. March 1980 



Source Object Doc CRs Lines 
K lines K bvtes pages per Year 



Mesacode 


121 


484 


140 


555 


4646 


Microcode 


8 


24 


20 


85 


2368 



CRs s cun^ulative number of change requests (open and closed) 



Mesa Statistics 
Summary 

March 1980 



Version Source Object Doc . CRs Lines 
K lines Kbytes pages per Year 



3.0 



10/77 



68 



245 



248 



312 6590 



4-0 5/78 



86 



326 



418 



445 6990 



4.1 



10/78 



89 



336 



421 



799 3879 



5.0 



4/79 



100 



366 



431 1308 7597 



CRs s cumulative number of change requests (open and closed) 



STAR 11.0 (AURIGA) STATISTICS 



CONFIG. 


SOURCE 
LINES 


CODE 
BYTES 


DEFS 
MODULES 


CODE 
MODULES 


STORAGE 


29,597 


80,222 


65 


52 


i . , ■ 

PRESS PRINT 

! ■•--:. -. 


5,715 


12,692 


16 


16 


WORKSTATION 


51,665^ 


147,112 


107 


105 


CONTROL:;- 1 


82 


74 


1 


1 


STAR (TOTAL) - 


87,059 


240,100 


189 


174 



DESIGN AND IMPLEMENTATION WORK MONTHS 254 
EXPENDED THROUGH AURIGA 



|s.Star11.0AurlgaStatlstics.sn 



STAR 1 .0 SIZE ESTIMATES 



SOURCE CODE DEFS. CODE 

CONFIG. LINES BYTES MODULES MODUL^ 



STORAGE 


45,000 


120,000 


100 


80 


PRINTING 


25,000 


60,000 


50 


„ 45 


VVORKSTATION 


75,000 


220,000 


150 


150 


OTHER* 


30,000 


70,000 


60 


55 



STAR (TOTAL) 175,000 470,000 360 . 330 



ESTIMATED DESIGN, IMPLEMENTATION AND PRODUCT 
SOFTWARE TESTING WORK MONTHS 610 



* INCLUDES ADDITIONAL CONFIGS. TO SUPPORT FUNCTIOr 
SUCH AS: 

ELECTRONIC MAIL 

NON-STAR SYSTEM INTERFACES 

TERMINAL EMULATION 



js.Sta r1 .OSizeEstimates.sil 
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SfsCpnfig 
SupportConfig 
RpNucIeusConfig 
.RpApplConfig 
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WindowManagerConfig 
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STAR STRUCTURE 
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SfsConfig 



nieObjectConfig 



SrO#rs/PaeK 

RDets/Pack 

FoamD*ls/Paek 

FoDft(s/Pack 
CtnrfoPack 
Foe rmr 0»fti . - 
FolmplOwls 
Folnt»rna>0«fs 
Fol n t«rnalSr ror0»l9 

FoPropO^ts/PacH _ 

PropOvfs/PacK . . 

ProplnittrftalO«t» 

Prop5»tOftf»/Paci( 

Props rvOtfs/Paeto 

SfslntarnalOafs 

Sfs0af9 

UsftrOaffs/PaeH. -, ' 



SfsUtilConfig 



CtnrU:UD»fa/PacH 
SrsUtilSrrorO*f9 



StarRfeConfig 
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FiJeSl r»amD»l5/Pack 
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Sf2Pack 

SfPrivateOafa 
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ShortPi}olD»f5 
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ZnDafa/Pack 



RpNucleusConfig 
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FieldCor»lentO»fs/Pack 

FialdContentPrivDQf9/Pack 

IndexOafs/Pack 

tndaxPrivOafa 

IndaxMaintPack • 

togexpOaf 5/ Pack 

PecaraaOafs/Pack 

RacCopy Daf s/ Pack 

PacDafs/Pack 

RecidOafs/Pack 

RecsetOefa/Pack 

BecsatMaintPack 
RpfialdaOafa/Pack 
RpNucOala 
RssOafa/Pack 
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^pApplConfig 
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PressPrmtCommonConfig 



FakeHaapPack 
PrifitarFtteSyatam 
Prime rMonJlorOafs/PacJs^ 



t/24/00 



STAR STRUCTURE 



EdilConfig 



DqcSupportConfig 



0ocum*filFoD*f9/Paek 
-SearchD»fa/Pack 



DuConfig 



Attr0»f9/Pack 

OuAggrPaek 

DuAttrPack 

DuCompaetPack 

DuControiData/Pack 

DuO»l3/Pack 

DuEditOefa/Paek 

DuFil»D*f9/Pack 

DuHdrPack 

OuUnePack 

DuMidcPaek 

DuNamePack 

DuPasaDttf s/ Pack 

DuParPack 

DuPrtvataD#ls 

OuptO»fs 

DoPushPack 

DuReglonDafa/Pack 

DurunDefs 

DuS»ctorO»f9 

DuSlartStopPack 

DuUtilOMa 

StyteOel9/Paek 

TaxtAttrO»f5/Pack 



TableConfig 



Tabl«0*fs 

TabiaAuxPack 

TableSchemaDafs/Pack 

TableUtitOefs/Pack 

TcolSchamaDafs/Pack 

TrowUsiSch#maDaf»/Pack 

TrowSchomaOofs/ Pack 



TextConfig 



FrameConfig 



Ff anteAirx Pack 
Fram»5cb«maD»fs 
FramaScbama 1 Pack 
FramaSchama2Pack 
FrameSchama3Pack 
GScbamaOafs/Pack 
LinaOSchamaDefa/Pack 



CharpsOaf 9/ Pack 

OtOefa/Pack 

OfEcJtiOafa/Pack 

DfPropaDala/Pack 

Dfp3MgrDafa/Pack 

DfSum Data/ Pack 

DispFlnDefa/Pack 

DocPrintDafs/Pack 

DocWideOafa 

DocWlshOafs/Pack 

DuScbamaDafs/Pack 

FInDafa/Pack 

CaratDafa 
FlpsMgrDaf a/ Pack 
ParapaOafs/Pack 
ParUstSchemaOef a/Pack 
TabsatpsDef ay Pack 
TaxtEditOefa 

TextEdillPack 

Textedit2Pack 

TextEdlt3P3Ck 

TextEdlf4Pack 
TextSchemaPefs/Pack 
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$TAR STRUCTURE 



NoliRcationConfig 



DisplayContig 



Ar»aD*l9/Pacli 

DiapPnvl>»l9/Pacli 
M9trik*D«*s^S»acli 

RooutilPacH 



InputConfig 



In patCofilcolD#ls/ Pack 

NfrO*ls/Paek 
NqO»t»/Pack 
Nr0*ff9/Pack 

TestConlrolD^f s/ Pack 

UiHO»ls/Paek 

UndoD»ls 



MenuConRg 



C0nt*rin9Sch*maO»ts/PacH 

Fili#fseh»maD»ls/Pack 

M»nuSch«maO»f 9/ Pack 

MiSch^maDafa/Pack 

MousaManuO^fa/Pack 

MsgM(SchamdDala/Pack 

Ms9$chamdD»f 9/ Pack 

RoundadSchamaOala/pack 

Round MISchamaDala/ Pack 

ScroMOefa/Pack 



SchemaConfig 



ContandaraOala/Pack 
OabugSchamaPack 
ListSchamaDafa/Pack 
SchamaOals/ 

SchamalPack 

Schama2Pack 
ViawarSchamaDafa/Pack 



TraitConfig 



Trait AnatysiaOaf a/ Pack 
TrattGtobalDala 
Trait Dafa 
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STAR STRUCTURE 



WindowManagerConfig 



DesktopConfig 




DtwmD^fs/P^acIc 






Icon 0#f 3/ Pack 






lcoAPietO«f»/Pa€k 




MessageConfig 






AttnSwnO»l9/Pdeii 






M»5»a9«0«f9/Pack 






Mas»a9«Ou«u#roO»f9/Pac)c 






Messag^SvvnDols/ Pack 






Messaq»WnD«l9/Pack 




OsConfig 






ClientpsMgfO0l5/Pack 






CpSchemaOefs/pack 






CpSchsmaOef 9/ Pack 




"" 


ldl0DMs/Pack 






lpSch»maO»r3i/Pack 




• 


OsO»fs/Pack 






ParmSch9ma0el9/Pack 






Ps SodySchemaDela/ Pack 


^ 




PswnOof»/Pack 






SpSch«maD»f»/Pack 






SysOuOdfs/Pack 






TpSchemaDMs/Pack 




_.R 


pWmdowConfig 






FtD»fs/Pack 






RpViewerSch»maO»f9/Pack 






RpV}»wpsO»f9/Pack 




S 


tdWnMgrConftg 


' 




CtnrSwnDefs/Pack 


» 




DocViewerScrYemaD»ls/Pack 






HeadarSchemaDdls/Pack 






RpSwnSchemaDofs/Pack 






StdWnSchemaDois/Pack 






TitleSchemaD<?^t9/Pack 






•. 
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OIS NETWORK SERVICES 
OVERVIEW 



AVAILABLE VIA ETHERNET OR RS232/449 COMMUNICATION l/F. 
ENABLED BY OIS SERVERS AND STAR WORKSTATION SERVICES. 



EXPORTED BY STAR WORKSTATIONS AND OIS TERMINAL SERVER TO 
DIGITAL terminals!, INTELLIGENT TERMINALS, AND VARIOUS EDP 
HOSTS. 



STAGING: 



860 CLASS C4Q80) - INITIALLY PROVIDED FOR EXTENDED 860 
FILING, CHARACTER PRINTING, AND FOR POINT-TO-POINT 
TRANSFERa , 



STAR CLASS (2Q81) - PROVIDED AS PART OF STAR " 
ARCHITECTURE OF SERVICES AND SERVERS TO OTHER STAR 
WORKSTATIONS. 



UNIVERSAL CLASS (4Q81) - EXTENDS STAR CLASS 
SERVICES/SERVERS TO DPS AND IT'S. ADDS LARGE FILE 
SERVERS AND TERMINAL SERVER IN 1981. 



OIS NETWORK SERVICES 
OVERVIEW 



OIS NETWORK SERVICES PROVIDE NEW FACILITIES AND APPLICATIONS 
FOR LOW COST WORKSTATIONS AND TERMINALS, 



AND 



THEY ENABLE ACCESS TO OIS NETWORK RESOURCES INCLUDING: 



RESOURCES (LOCAL/REMOTE)- 



APPLICATION AREAS 



LSEP'S, MSEP'S, ETC. 
OIS LARGEFILE SERVERS 
FILE CONTAINERS AT STAR WS's 
COMMUNICATION GATEWAYI/F's 
OTHER DEVICES & I/PS 

(PHOTOCOMP. SCANNERS, MEDIA) 



DOCUMENT PREPARATION/REVISION 
DOCUMENT HANDLING 
DATA ENTRY & INFO RETRIEVAL 
BUSINESS TRANSACTIONS & REPT GEN. 
ELECTRONIC MAIL 



OIS NETWORK SERVICES 
OVERVIEW 



DOCUMENT PREPARATION. REViSION. AND FORMATTING AIDS: 

BASIC CONVERSION FACILITIES 

COARSE FORMATTING CONTROLS 

CONTENT EDITING OF- PROFESSIONALLY FORMATTED 
DOCUMENTS ' 

STYLES 

LONG DOCUMENT AIDS 

DICTIONARY BASED PROCESSES (SPELLING. HYPHENATION. ETC.) 

MULTIPLE AUTHOR DOCUMENT PREPARATION AIDS 

MERGING OF TEXT AND DATA BASE INFORMATION 

DATA CAPTURE FOR: ,..-'■■•'■ 

AUTOMATED TABLE GENERATION 
AUTOMATED GRAPH GENERATION 
AUTOMATED EQUATION/FORMULA GENERATION 

AUTOMATED GENERATION OF FRONT MATTER, BIBLIO'S, INDEXES, 
REF'S. 

"DESKTOP" SUPPORT (WORK. IN PROGRESS, DIRECTORY, ETC.) 



OIS NETWORK SERVICES 
OVERVIEW 



DOCUMENT HANDLING FACILITIES: 
NETWORK FILING 
WORK-IN-PROGRESS STORAGE 
SECURITY AND BACKUP 

CONCURRENT FILE SHARING, SEARCHING, CROSS REFERENCE 
INTER/INTRA NETWORK DOCUMENT DISTRIBUTION 
CONVERSION TO FOREIGN FORMATS AND I/PS 
LOCAL/REMOTE PRINTING 



OIS NETWORK SERVICES 
OVERVIEW 



DATA ENTRY AND INFORMATION RETRIEVAL FACILITIES; 

DATA ENTRY. REVISION, AND VALIDATION 

CROSS-FORM FILL IN EXPRESSIONS 

VIEWS AND QUERIES INTO RELATIONAL DATA BASES BY 
: LINK. GROUP, SUMMARY OPERATORS 

APPLICATION TRANSACTION EXECUTION 

BACKUP/RECOVERY OF RECORD FILES 

AUDIT TRAIL FOR RECORD FILE ACTIONS 

CONCURRENT ACCESS/UPDATE OF RECORD FILES 



EXTENSIVE REPORT GENERATION WITHOUT TRADITIONAL 
PROGRAMMING 



ACCESS TO CONVERTED EDP RECORD FILE INFORMATION 



OIS NETWORK SERVICES 
OVERVIEW 



ELECTRONIC MAIL FACILITIES: 

PROVIDES DISTRIBUTION OF DOCUMENTS, RECORD FILES, AND 
MESSAGES WITHIN NETWORK 

• DISTRIBUTION LISTS, NETWORK ROUTING CONTROLS 

SEQUENTIAL ROUTING CONTROLS 

DOCUMENT TRACING 

ANSWER AND FORWARDING FACILITIES 



OIS NETWORK SERVICES 
OVERVIEW 



OTHER UTILITIES AND APPLICATIONS: 



DOWN LOADING OF INTELLIGENT TERMINAL SOFTWARE AND 
FONTS 

ACCESS TO STAR EDP INTERFACE FACILITIES/INFORMATION 
(STANDARD OIS MEDIA FORMATS, PROGRAMMED CONVERSION, CUSP) 

HELP FILES 

ADMINISTRATIVE AIDS 

PERSONAL CALENDARS 
TICKLER AND SUSPENSE FILING 
TELEPHONE DIRECTORS 
PROJECT MANAGEMENT TOOLS 



NETWORK FACILITIES 
VIA ETHERNET OR RS232/»»9 COMM l/F 



Legend: 

- ss Performed at Workstation 
A s Major Advancement 
B s Utility Level or Comparable to What Is Available Today from WP Vendors 



FACILITY 

Communications 

o Gateway (Protocols^ 

Routing, Store/Fwd.) 
o Inter-Network Services 

- Multiple Directories 

- Clearing House 

o Format Conversions, OPD dc 

Foreign Systems 
o Document Transfer • / 

o Mail/Message System* 
o Network Mgm:t, .' 

o Scanned Images (CCrTTG29G3) 

• / 
File System *: 

o Document File Mgmt. 

- Security, Access / • 

- Retrieval Methods V 

- Filing Methods 

- Distributed/Networked 

- Back-Up/Recovery, Integrity 

- Text/Data/Graphics/Imagca 

o Data Base Mgmt* 
• Security, Access 
-• Sharing, Control 

- Retrieval, Processing 
^ Data Entry; Processing 
^ Distributed 

- Back-Up/Recovery, Integrity 

- Virtual Record Files 

o Maintenance 

Text/Graphics Printin«/Doc, Prep. 

o Merge and Print (Forms, etc.) 

o Document Printing (Slave Printing) 

o Blind Document Formatting 

(Operator Embedded Commands) 
o Transcription (Automatic Embedded 

Commands) 
o Queue Mgmt. 
o Security/Integrity 
o Scanned Images 
o Automated Table Generation 
a Automated Graph Generation 
€> Automated Equation Generation 

Dissimilar Device Integration 

- Device Recognition 
r Format Conversion 

- Interpretation/Mgmt. 

- Light Editing 

Utilities 

o DP Services (Invoking Execution in 

Another Computer) 
o DP Std. Lang. Support/Exec 
o Administrative Aids (Scheduling) 

- PersVCroup Calendars 

- .Tickler 

- Telephone Directories 
* - Project Mgmt. 

o Boot ^ 

o Diagnostics 
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